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We would like to thank Dr van Bemmelen for his comments
on our work regarding the mechanism of venous valve closure. In
his well-known paper,1 Dr van Bemmelen proposed the hypothesis
that venous valve closure is a result of reversed flow through the
valve. He further defined that a reversed flow of a particular
velocity is necessary to venous valve closure to occur. This paper
significantly contributed to our understanding of venous physiol-
ogy. Particularly, it provided an explanation of multiple observa-
tions of reversed flow in venous segments of healthy individuals.
Ultrasound technology at the time of Dr van Bemmelen’s work did
not allow observing the valve directly; therefore, all studies were
done without knowledge of where (in relation to the valve) the
measurements of the flow were performed.
Utilization of modern ultrasound technology provides us with
a very different experience. We consistently observe that venous
valves can close without any backflow through the valve. More-
over, there are consistent patterns in movements of the leaflets and
in flow around them. In order to understand the mechanism
behind the work of venous valve, we initiated a number of studies.
The paper we presented in the Journal of Vascular Surgery2 is our
first report on this issue.
We think it is important to separate the observations of the
valve leaflets’ movements from the observations of the flow. When
the location of the valve is unknown, it is difficult to interpret the
Doppler signal related to the venous segment. Reversed Doppler
signal can be a result of backflow flow from avalvular segment (like
the common femoral vein). It can also result from the venous wall
movement during filling of the segment or from valve’s leaflets
movements. This should not be confused with “reflux,” referring
to backflow through the valve.
With modern ultrasound equipment, one can observe directly
movements of the leaflets and correlate the flow changes with
them. The consistency of these movements in a given environment
(position of the body, level of physical activity, etc) allows us to call
it “valve cycle” and perform the actual measurement of its compo-
nents.
The second issue addressed in our report was changes in the
venous sinus. We hypothesized that these changes are reflecting
changes in the local pressure in the sinus, which in turn is deter-
mined by changes in flow velocities (inside the sinus, not in the
center of the vein). We used a specific model (saphenofemoral
junction, patient in horizontal position) for these changes to
become measurable with our equipment.
In our observations, we did not use any antiphysiologic ma-
neuvers (like Valsalva or proximal compression). We therefore
believe that our results apply to physiologic conditions. Most of
presented observations were done with the patient in horizontal
position because the veins are more distensible, which allowed us
to register and measure the changes in their sizes. However, we
observe the same changes at lesser degrees in standing position and
with dorsiflexion.3 Therefore, we disagree with Dr van Bem-
melen’s statement that our results apply “only to sleeping individ-
uals.” On the other hand, sleep is one of the physiologic condi-
tions. We submit that since an average person spends one third of
his or her life sleeping and only a few seconds performing Valsalva
maneuver, there are no reasons to believe that the results of studies
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with Valsalva or other forced maneuvers apply to the state of
normal physiology.
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